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E\EVATION REFERENCE MARKS 
REFERENCE ELE ATION 

MARK {fEE NGVD} DESCRlPl\ON OF LOCATION 

RM85 73 ·1 0 

RM86 

RM91 11.?.. 

Boat sp\k& 1. 5 feet 
downstream side of 
treo at rlvor bonk, 
West River Road 
Southea!t), 

above ground on 
30 inch maple 

on easl side of 
(308th Avenue 

1/2 inch rebar protruding 2 inches 
out of concrete porch and walkwa~ 
between born and house, at 
downstream landward corner of 
porch; at nor!h end of SE 24th 
Street, about 1/4 mile from 
\nterseet \on wl th 312th Avenue Sf:. 

A boat spike 1. 5 feet above ground 
on 2-wlre power pole, 3 feet east 
of fence line on downstream 
rlverward side ol pole, about 400 
Inches upstream from two concrete 
s.llos; farm is located on east side 
of West ~iver "Road {P\easanl HI\ I 
Rood). 
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Renton, Washington 98055-1219 
206-296-6600 TTY 206-296-7217 

Project Name: 
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Project Address: 
1313 W. Snoqualamie River Road 

Applicant/Agent**: Phone: 
De-En Lang/Lang Associates 206-360-8880 

Signature of Applicant/Agent: Date: 

Address: City, State, ZIP: 

10658 Riviera Place NE Seattle, WA 98125 

INSTRUCTIONS TO APPLICANT/DESIGN ENGINEER: 

Web Date: 11116/2005 

SURFACE WATER DESIGN MANUAL 
REQUIREMENTS I STANDARDS 

ADJUSTMENT* REQUEST 

For alternate formats, call206-296-6600. 

DOES Project File No: L04P0032 

DOES Engineer/Planner Name: Pete Dye 

Design Engineer: Phone: 
Hal Hagenson, P.E. 206-938-6168 

S~e~gn Engineer: 
f dM...,.., / 

tl~~{) ~VIIeJ 6 )b, o-:r 'IM~ 
Engineering Fiifn Name: 
Hagenson Consultants, LLC 

Address: City, State, ZIP: 

6484-481h Ave SW Seattle, WA 98136 

Please be sure to include all materials (Level One Downstream Analysis, Certification of Applicant Status, sketches, photos, and 
maps) that may assist in complete review and consideration of this adjustment request. Failure to provide all pertinent 
information may result in delayed processing or denial of request. Please submit two complete copies of this request. 
application form, and applicable fee to the Department of Development and Environmental Services, 900 Oakesdale Ave. SW, 
Renton, WA 98055-1219. For more information, contact Mark Bergam, P.E., at 206-296-7270. 

**Applicant/Agent is the individual financially responsible for all fees 

REFER TO CHAPTER 1, SECTION 1.4 OF THE SURFACE WATER DESIGN MANUAL FOR ADJUSTMENTS I 
DESCRIPTION OF ADJUSTMENT REQUEST: &3:] Standard 0 Complex 0 Experimental 0 Blanket 0 Pre-application 

Adjustment requested to allow the diversion of a portion of the Patterson Creek sub-basin of the property to be direct 
discharged to the Snoqualamie River. 

APPLICABLE VERSION KCSWDM: 0 1990 (11/95)* [8] 1998 (9/98) 0 2005 (1/05) 
*(Note: the term "variance" replaced by "adjustmenf') 

APPLICABLE SECTION($) OF STANDARDS: 

KCSWDM 1.2.1 Discharge at the Natural. Location 

JUSTIFICATION PER KCSWDM SECTION 1.4.2: &3:] See attachments listed below. 

(See Attached Exhibit A) 

AUTHORIZATION SIGNATURES: 
DETERMINATION: D Approval D Conditional Approval (see below) D Denial 

D DNRP/WLRD Approval Signed: __________ Date: ________ (Experimental & Blanket only) 

DOES Staff Recommendation Signed: Date: 
Conditions of Approval: 

D See attached memo dated: 

ODES DIRECTOR I DESIGNEE: 
DOES, LUSD, Engineering Review Supervisor: 

Signed: Date: 

DOES, BSD, Site Engineering & Planning Supervisor 

Signed: Date: 

Check out the DDES Web site at www.metrokc.gov/ddes 
SurtWaterDesManReqStdsAdjReqFORM11-27-06 ie-info-swwa-adj.pdf 11116/2005 Page 1 oft 
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Attachment A 
Surface Water Design Manual Requirements/ Standards Variance Request 

Project: Plat of Tall Chief Country Club 

Project General Description 

The Proposed Development includes platting 18 residential lots on the existing 191.2 
acres, consisting of 4 separate tax parcels. Clustering will be used such thatthe northerly 
9 holes of the existing 18-hole country club golf course will be reve1ied to agrarian or 
conservancy uses. Construction of a new Rural Minor access road (Tall Chief Road and 
Aldera Ridge Road) will provide the necessary access. Emergency Access will be 
provided via Aldera Emergency Access Road and Campground Road. Existing Zoning 
is predominantly RA-10 with some RA-5-P. The site is located at 1313 West 
Snoqualmie River Road in un-incorporated King County, near Fall City, W A. Grading, 
utility and drainage improvements will be prepared in compliance with the cunent 
County Code based on the 1998 smface water manual. 

The northerly % of the site lies in the Snoqualmie River Basin, while the remainder lies in 
the Patterson Creek Basin. Grading, utility and drainage improvements will be prepared 
in compliance with the current County Code. 

Summary of Existing /Proposed Drainage Patterns 

Existing site drainage patterns are discussed in detail in the Preliminary TIR and 
Downstream Analysis, dated Marsh~-;!007 prepared by Hagenson Consultants, LLC. 
The following is a brief summary. ?J·L)•i1 

The southern site drainage lies in the Patterson Creek Basin. Drainage from the hillside 
is cunently largely un concentrated as it runs through the forested hillside. At the upper 
back 9-hole golf course elevation, dainage is conveyed downstream fi·om that point in 
gullies to the slough at the valley floor. Drainage patterns will be maintained for some of 
the Patterson Creek Basin by using roof and driveway dispersal systems for lots 8 thru 
12. However, a SWM Drainage Adjustment is sought to allow diversion of a 21.0-acre 
portion of the Patterson Creek Basin to be directly discharged to the Snoqualmie River in 
a piped storm water system. This direct discharge conveyance system would collect 
drainage from the Tall Chief and Aldera Ridge Roads, as well as onsite areas upstream 
thereof, and direct them to the proposed direct discharge system for the Snoqualmie basin 
portion of the project (as discussed below). 
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The northem site drainage lies in the Snoqualmie River Basin. Drainage from the hillside 
is also largely unconcentrated as it runs through the forested hillside. Several shallow 
grassy swales intercept hillside runoff and direct it towards the steep slope banks on the 
central easterly perimeter of the project. At the lower front 9-hole golf course elevation 
(i.e. the north portion of the project), drainage is intercepted into a series of channels and 
wetland ponds lying at the base of the hillside. Drainage from this channel is conveyed 
northerly to it's natural discharge point near the northeast portion ofthe project boundary 
and eventually towards the offsite "Green" slough and the Snoqualmie River. Drainage 
patterns for the Snoqualmie River Basin portion of the project will be maintained to their 
cmTent condition for a variety of lower events, such that base flows will be directed to the 
Green slough and associated wetlands as a means of mitigating impacts. This will be 
accomplished by installing a weir diversion system at the outfall of the proposed wet 
pond. Lower flow events selected to mimic existing runoff conditions would be directed 
to the natural location, and higher events (such as the developed 2 year, 10 year and 100 
year events), would be dive1ied to the direct discharge pipeline. 

Of note, 2006 draft FEMA FIRM updates indicate the Snoqualmie River and Patterson 
Creek 100 year floodplains are concummt at a point upstream from where the project 
drainage discharges from the site. In some terms, this may be interpreted as indicating 
that the Patterson Creek sub-basins and the Snoqualmie sub-basins are inseparable at this 
poirlt, further providing justification for the basin diversion. 

The proposed draft FIRM also indicates a revision to the project flood plain elevations, 
down from 185 in the current versions to elevation 184 to 182 in the draft version. 

Proposed Drainage Impacts 

Several major concems were identified as potential impacts that could result fi·om 
development of this site (if not mitigated). There were: 

1. Pollutants in the urban runoff discharged in the natural system could adversely 
affect the water quality of downstream receiving waters (Patterson Creek and 
Snoqualmie River). 

2. Discharge of developed state runoff to Patterson Creek could potentially increase 
flood flows and/or flood levels in Patterson Creek. 

3. Collection and discharge of developed state runoff at the natural location in 
Patterson Creek Basin, especially if developed utilizing the 65% Forested Open 
Space Exemption Number 5(KCSWDM sec 1.2.3), or if otherwise infiltrated or 
detained in open ponds, would require discharging onto and across slopes and 
steep slopes potentially resulting in new and or increased erosion and slope 
instability (see geotechnicalrepmi, Soil and Environmental Engineers, Inc., dated 
Dec 14, 2005, copy included in preliminary TIR). 
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Proposed Drainage Mitigation 

The proposed drainage plan was specifically designed-to avoid the potential impacts 
listed above. The key aspects of the proposed drainage system are described below. 

The site lies in a level two flow control area. However, the entire site qualifies for 
exemptions as follows: 

The Patterson Creek Basin portion qualifies for the Forested Open Space exemption 
number 5. This portion ofthe project is a rural residential project in the RA-5 and RA-10 
Zone. 65% of the un-submerged drainage area will be dedicated in easements or tracts as 
Forested Open Space. BMP's such as roof and driveway dispersal will be used to 
accommodate drainage requirements on each of the Patterson Creek basin lots and any of 
the Snoqualmie Basin lots which cannot stub directly into the roadway storm drains. 

Roof drain dispersal will largely rely on the splash block method, with 50' min. vegetated 
flow paths between the roof and any structure or property line. Road dispersal for the 
driveways will rely partially on sheet flow and where concentrated flows result from 
roadway cut ends or uphill ditch systems, direct discharges to rock pads with 100 foot 
flow paths thru vegetation will be allowed where 100 year flows are less than 0.2cfs. 
Dispersion trenches will be used otherwise, such 'that any 50' dispersion trench receives 
no more than 0.5 cfs in the 1 00-year event. In compliance with the geotechnical report 
recommendations, emphasis is placed on collecting runoff from the hillside bench area 
and discharging it to the valley floor in an effort to avoid erosion and instability. To 
facilitate this, a French drain is proposed at approximate elevation 330 along lots 13 thru 
16. Extensive sub-basin delineation and modeling will be provided at the construction 
document phase. 

Approximately 21.0 acres of the Patterson Creek Basin will be diverted northwards along 
proposed Tall Chief Road and ultimately directly discharged to the Snoqualmie River 
along with those portions of the project that lie in the Snoqualmie River Basin. A SWM 
Drainage Adjustment application is made for this purpose. The diversion will further 
allow the removal of drainage from the hillside to avoid erosion and instability for the 
benefit of the project. It is assumed that a geohydrologic rep ott must be prepared to show 
that there are no surficial or interflow aquifers present which might otherwise affect the 
Patterson Creek base flows. However, given that the Patterson sub basin is the lowest 
portion of the basin prior to confluence with the Snoqualmie River, we have assumed this 
conclusion is highly likely. 

The Snoqualmie River Basin portion qualifies for the Direct Discharge exemption 
number 6. The site flow path from the project site to the edge of the 1 00-year floodplain 
is less than V. mile (portions of the site actually lie within the 100 year floodplain). The 
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proposed conveyance systems will consist predominantly of pipes with some ditches, 
with capacity for the full-developed build out condition as well as existing undeveloped 
on-site tributary natural areas. Appropriate erosion protection measures will be used, 
such as rock limng of steeper channels. 

Drainage patterns for the Snoqualmie River Basin portion of the project will be 
maintained to their cunent condition for a variety of lower events, such that base flows 
will.be directed to the Green slough and associated wetlands as a means of mitigating 
impacts. This will be accomplished by installing a weir diversion system at the outfall of 
the proposed wet pond. Lower flow events selected to mimic existing mnoff conditions 
would be directed to the natural location, and higher events (such as the developed 2 
year, I 0 year and I 00 year events), would be diverted to the direct discharge pipeline. 

The site lies in a Basic Water Quality area. 

For the southerly Patterson Creek portion of the project, exemption number 3, Forested 
Open Space for Rmal Residential Projects will apply (KCSWM pg. 1-50 to 1-51). 

Exemption #3 indicates that any proposed natural discharge area within a project is 
exempt provided: 

1. At least 65% of the unsubmerged portion of the natural discharge area is set 
aside as forested open space as specified in Section 5 .2.1 and 

2. The runoff from roads and driveways is dispersed through at least 100 feet of 
native vegetation (per 5 .2.1) and 

3. The mnoff from continuous lawn areas of I acre or more is dispersed through at 
least 25 feet of native vegetation onsite per 1.2.8.2 (P-1-57). 

Per KCSM manual, PG 5-15, appendix C and Section 4.2.2, mnoff dispersal can be used 
as an alternative method to accomplish water quality requirements, such that filtration 
through grass/pasture removes harmfi.Jl pollutants. This approach will be applied to those 
portions of the Patterson Creek sub-basin that are not otherwise directly discharged to the 
Snoqualmie River. 

Water Quality facilities in the Snoqualmie Basin (and those portions of the Patterson 
Creek sub-basin which are directly discharged to the Snoqualmie River) will consist of a 
wet pond in the lower front 9 hole portion of the project. A portion of this facility lies 
within the I 00-year floodplain. Consequently, a compensating volume will be excavated 
from the hillside areas near Tract A to create mitigation floodplain storage. 

A copy of the current geotechnical review is attached in the appendix of the TIR. 

As noted above, roof downspout dispersal will be utilized for all buildings, as required. 
Design details will be provided in section IV of the TIR for the Construction Document 
phase of the project. 
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Requested Variance No.1 

1998 KCSWM Manual~ Section 1.2.1-Core Requirement #1: Discharge at the Natural 
Location 

Description of Variance Request 

The KCSWDM requires that the discharge from a proposed project site must occur at the 
natural location. This variance request is to allow approximately 21.0 acres of the site 
that cmTently lies in the Patterson Creek Drainage Basin to be directly discharged into the 
Snoqualmie River. 

Justification 

V m·ious options for control of surface water mnoff from the developed Paterson Creek 
Basin site area have been examined. Constmction of the Snoqualmie River diversion 
pipeline and diversion of tunoff from developed areas to the Snoqualmie River was found 
to be the best option for managing runoff from the site. Several alternatives were 
examined, these include: 

1. Discharge using flow dispersal BMP's throughout the sub-basin. 
2. Recharge through infiltration facilities. 
3. Diversion to the Snoqualmie River. 

Options 1 and 2 were found to have severe deficiencies when compared to Option 3, 
diversion. The following discusses each of the three potential options. 

• The Patterson Creek sub-basin contains no defined drainage course to which site 
drainage can discharge. 

• Due to the presence of steep slopes and moisture sensitive geologic formations 
within the Patterson Creek sub-basin, the use of dispersal methods and/or 
infiltration methods is not recommended (see geotech report). Such practices 
could serve to increase the erosion potential and potentially de-stabilize slopes 
and steep slopes. 

• Diversion of the Patterson Creek Sub-basin from its' natural point of discharge 
will not significantly affect downstream properties. The adjacent property owner 
to the east is the Lien propetiy. 

• Diversion the Patterson Creek Sub-basin will not significantly affect downstream 
hydrologic features. Based on the "Groundwater and Interflow Impact Study", 
prepared by Associated Earth Sciences, Inc (AESI), 1999 for the proposed 
Treemont Plat, no drainage course that contributes base flows to downstream 
wetlands will be diverted. The bypass pipeline will not divert downstream 
drainage courses from their natural course. Where the bypass pipeline crosses 
wetlands downstremn onsite, it will be designed to maintain base flows to the 
lower, northerly wetlands on the Tall Chief site, by use of "flow splitter weirs). 
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• Diversion of the Patterson Creek Sub-Basin will not significantly affect the 
recharge of springs/seeps/wetlands that contribute to the base flow of Patterson 
Creek. The "Groundwater and Interflow Impact Study", AESI, 1999, determines 
that the significant drainage courses above the site that contribute base flow to 
Patterson Creek are not fed by surficial aquifers or interflow. The diversion will 
not impact deep aquifers. 
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B. CORE AND SPECIAL REQUIREMENTS ANALYSIS 

This section of the TIR is intended to meet agency specific requirements for a report addressing 
all Core and Special Requirements of the 1998 King County Surface Water Manual. 

Core Requirement 1. Discharge at the Natural Location 

The southern site drainage lies in the Patterson Creek Basin. Drainage from the hillside is 
currently largely un concentrated as it mns tlu·ough the forested hillside. At the upper back 9-
hole golf course elevation, drainage is conveyed downstream fi·om that point in gullies to the 
slough at the valley floor. Drainage patterns will be maintained for Lots 8 tlu·u 12 in the 
Patterson Creek Basin by using roof and driveway dispersal systems. However, a SWM 
Drainage Adjustment is sought to allow diversion of a 21.0-acre portion of the Patterson Creek 
Basin to be directly discharged to the Snoqualmie River (see Basin Map). This direct discharge 
conveyance system would collect drainage from the Tall Chief and Aldera Ridge Roads, as well 
as areas upstream thereof, and direct them to the proposed direct discharge system for the 
Snoqualmie basin portion of the project (as discussed below). 

The northern site drainage lies in the Snoqualmie River Basin. Drainage from the hillside is also 
largely unconcentrated as it runs through the forested hillside. Several shallow grassy swales 
intercept hillside runoff and direct it towards the steep slope banks on the central easterly 
perimeter of the project. At the lower front 9-hole golf course elevation (i.e. the north portion of 
the project), drainage is intercepted into a series of channels and wetland ponds lying at the base 
of the hillside. Drainage fi·om this channel is conveyed northerly to it's natural discharge point 
near the nmiheast portion of the project bonndary and eventually towards the offsite "Green" 
slough and the Snoqualmie River. Drainage patterns for the Snoqualmie River Basin portion of 
the project will be maintained to their current condition by means of a proposed weir outlet at the 
proposed wet pond, which will send lower flow events toward the on-site central swale that leads 
to the Green Slough. Larger event storms (2, 10, 100 year events) will be directly discharged to 
the Snoqualmie River. 

Of note, 2006 draft FEMA FIRM updates indicate the Snoqualmie River and Patterson Creek 
100 year floodplains are concurrent at a point upstream fi·om where the project drainage 
discharges fi·om the site. In some terms, this may be interpreted as indicating that the Patterson 
Creek sub-basins and the Snoqualmie sub-basins are inseparable at this point, further providing 
justification for the basin diversion. 

The proposed draft FIRM also indicates a revision to the project flood plain elevations, down 
fi·om 185 in the current versions to elevation 184 to 182 in the draft version. 

Core Requirement 2. Offsite Analysis 

A level one-offsite analysis is required and is provided in the appendix of the Technical 
Information Report (TIR). 



Core Requirement 3: Flow Control 

The site lies in a level two tlow control area. However, the entire site qualifies for exemptions as 
follows: 

The Patterson Creek Basin portion qualifies for the Forested Open Space exemption number 5. 
This pmiion of the project is a rural residential project in the RA-5 and RA-10 Zone. 65% of the 
un-submerged drainage area will be dedicated in easements or tracts as Forested Open Space. 
BMP's such as roof and driveway dispersal will be used to accommodate drainage requirements 
on each of the Patterson Creek basin lots and any of the Snoqualmie Basin lots which cannot stub 
directly into the roadway storm drains. 

Roof drain dispersal will largely rely on the splash block method, with 50' min. vegetated tlow 
paths between the roof and any structure or property line. Road dispersal for the driveways will 
rely partially on sheet tlow and where concentrated tlows result from roadway cut ends or uphill 
ditch systems, direct discharges to rock pads with 100 foot tlow paths thru vegetation will be 
allowed where I 00 year flows are less than 0.2cfs. Dispersion trenches will be used othetwise, 
such that any 50' dispersion trench receives no more than 0.5 cfs in the 1 00-year event. In 
compliance with the geotechnical report recommendations, emphasis is placed on collecting 
runoff from the hillside bench area and discharging it to the valley tloor in an effoti to avoid 
erosion and instability, To facilitate this, a French drain is proposed at approximate elevation 
330 along lots 13 thru 16. Extensive sub-basin delineation and modeling will be provided at the 
construction document phase. 

Approximately 21.0 acres of the Patterson Creek Basin will be diverted northwards along 
proposed Tall Chief Road and ultimately directly discharged to the Snoqualmie River along with 
those pmiions of the project that lie in the Snoqualmie River Basin. A SWM Drainage 
Adjustment application is made for this purpose. The diversion will further allow the removal of 
drainage from the hillside to avoid erosion and instability for the benefit of the project. It is 
assumed that a geohydrologic report may be required to show that there are no surficial or 
intertlow aquifers present which might otherwise affect the Patterson Creek base tlows. 
However, given that the Patterson sub basin is the lowest pmiion of the basin prior to contluence 
with the Snoqualmie River, we have assumed this conclusion is highly likely. 

The Snoqualmie River Basin portion qualifies for the Direct Discharge exemption number 6. 
The site flow path fi·om the project site to the edge of the 100-year tloodplain is less than Y.. mile 
(portions of the site actually lie within the 100 year tloodplain). The proposed conveyance 
systems will consist predominantly of pipes with some ditches, with capacity for the full
developed build out condition as well as existing undeveloped on-site tributary natural areas. 
Appropriate erosion protection measures will be used, such as rock lining of steeper channels. 
See Section IV of the TJRfor details. 



Core Requirement 4: Conveyance System 

A conveyance analysis will be provided in Section V of the 11Rfor the construction document 
phase. The conveyance system will meet all applicable codes. Preliminmy calculations are 
included herewith to justifY the approximate size of the 42" diameter direct discharge pipe. 

Core Requirement 5: Erosion and Sedimentation Control 

Erosion Control Systems are required. Patterson Creek portions of the site are in a P suffix Zone 
and pertinent conditions apply per KCC 16.82.150D, specifically limiting construction to the 
March 31 thru Oct 1 period and limiting clearing to 60% of the site. Specific ESC ;,ystems will be 
recommended in Section IX of the TIR and a separate ESC plan will be prepared for the 
Construction Document Phase. The ESC plan shall meet all applicable codes. 

Core Requirement 7: Financial Guarantees and Liability 

Per paragraph 1 of KCSWM 1. 2. 7, financial guarantees will be required. A Bond Quantity 
worksheet will be provided for public and private improvements after first county review. 

Core Requirement 8: Water Oualitv 

The site lies in a Basic Water Quality area. 

For the southerly Patterson Creek pmtion of the project, exemption number 3, Forested Open 
Space for Rural Residential Projects will apply (KCSWM pg. 1-50 to 1-51 ). Exemption #3 
indicates that any proposed natural discharge area within a project is exempt provided: 

l. At least 65% of the unsubmerged portion of the natmal discharge area is set aside as 
forested open space as specified in Section 5 .2.1 and 

2. The runoff from roads and driveways is dispersed through at least 100 feet of native 
vegetation (per 5.2.1) and 

3. The runoff from continuous lawn areas of l acre or more is dispersed through at least 
25 feet of native vegetation onsite per 1.2.8.2 (P-1-57). 

Per KCSM manual, PG 5-15, appendix C and Section 4.2.2, mnoff dispersal can be used as an 
alternative method to accomplish water quality requirements, such that filtration through 
grass/pasture removes hatmful pollutants. This approach will be applied to those pmtions of the 
Patterson Creek sub-basin that m·e not otherwise directly discharged to the Snoqualmie River. 

Water Quality facilities in the Snoqualmie Basin (and those portions of the Patterson Creek sub
basin which are directly discharged to the Snoqualmie River) will consist of a wet pond in the lower 
9 hole pmtion (i.e. northerly portion) of the project. A portion of this facility lies within the 100-year 
floodplain. Consequently, a compensating volume will be excavated from the hillside area neat· 
Tract A to create mitigation floodplain storage. Continuous Inflow Biofiltration swales are proposed 
along Snoqualmie River Road and Tall Chief Road (sta 47+00 to 62+00). 



A copy of the current geotechnical review is attached in the appendix. 

As noted above, roof downspout dispersal will be utilized for all buildings, as required. Design 
details will be provided in section IV of the TIRfor the Construction Document phase of the project. 

Special Requirement# I: Other adopted area-specific requirements. 

Portions of the site are located in the Patterson Creek Drainage Basin. The site is shown as a 
level 2 flow control area and a Basic Water Quality treatment area. The Zoning designation lists 
P suffix conditions (see section N for additional details). 

Special Requirement #2: Floodplain!Floodway delineation 

The project does contain a wetland and portions are within the 1 00-year floodplain. The 
floodplain has been established through the FEMA Flood Insurance Rate Map, and will be 
recorded on final construction documents. Preliminaty floodplain locations are shown on the 
attached excerpts from the King County Imap web site. 

Special Requirement #3: Flood Protection Facilities 

The project involves no new flood protection facilities nor modifications to any existing ones. 
Therefore, this requirement does not apply to the site. 

Special Requirement #4: Source Controls 
The site is not a commercial, industrial nor multifatnily project. Therefore, this requirement does 
not apply to the site. 

I. PROJECT OVERVIEW 

The Proposed Development includes platting 18 residential lots on the existing 191.2 acres, 
consisting of 4 separate tax parcels. Clustering will be used such that the northerly 9 holes of the 
existing 18-hole country club golf course will be reverted to agrarian or conservancy uses. 
Construction of a new Rural Minor access road (Tall Chief Road and Aldera Ridge Road) will 
provide the necessaty access. Emergency Access will be provided via Catnpground Road. 
Existing Zoning is predominantly RA-10 with some RA-5-P. The site is located at 1313 West 
Snoqualmie River Road in un-incorporated King County, near Fall City, W A. Grading, utility 
and drainage improvements will be prepared in compliance with the current County Code based 
on the 1998 surface water manual. 

The northerly :Y, of the site lies in the Snoqualmie River Basin, while the remainder lies in the 
Patterson Creek Basin. Grading, utility and drainage improvements will be prepared in 
compliance with the cmTent County Code. 



II. PRELIMINARY CONDITIONS SUMMARY 

The property was, until recently, developed with an existing 18 whole Country Club Private Golf 
Course. Cul1'ently, the lower 9 hole Golf Comse is still in place, but the upper 9 holes have been 
unused since around 2005. Forest covers the undeveloped hillside and a number of wetlands are 
located in the lower lying areas. Existing grades vary between very flat in the NE to beyond 40% 
along the hillside area. Soils are predominantly Nooksak silt loams in the valley floor and 
Alderwood series gravelly, sandy loams on the hillside. Both soils are till series soils. There is a 
small area of mixed alluvial soils identified in SCS mapping (included herein). The preliminary 
geotechnical report identifies thick lenses of gravelly sandy soils located in benches near the 
southwest p01iion of the project. 

Site access is provided via a private road and easement adjoining West Snoqualmie River Road, 
which is classified as a Collector Arterial and cul1'ently improved to a rural shoulder and ditch 
system. Further road improvements are required to widen the existing access. 
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Parcel Number 0524079002 

Address 

Zipcode 
Taxpayer 

1313 WEST SNOQUALMIE RIVER RD 
SE 

98024 
TALL CHIEF GOLF INC 

included on this map has been compiled by King County staff from a 
Is subject to change without notice. King County makes no 

express or Implied, as to accuracy, completeness, 
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U. S. DEPARTMENT OF AGRICULTURE 

SOIL COf'ISERVATION SERVICE 

SOIL LEGEND 

The first capital letter is the initial <i<'le of the soil t'l(lme. A second capitol letter, 
A, B, C, 0, E, or F, indicates the doss of slope. Symbols without o slope Ieifer 
ore those of nearly level soils. 

sYMBOL 

AgB 
~~. 
--4 AgO 
~ AkF -= AmC 

An 

a.c 
8•0 
BoF 
Bh 
& 
Bo 

Cb 

Eo 
Ed 
EoB 
EoC 
EoD 
E..C 

loA 
InC 
loO 

KpB 
KpC 
Kp() 
K•C 

---? Mo 

NoC 
Ng 

~.!!h. 
No 

()< 

0• 
OvC 
0,0 
o,F 

Pc 
Pk 
Pu 
Py 

RoC 
RoD 
RdC 
RdE 
Ro 
Rh 

So 
Sh 
Sk 
Sm 
So 
So 
S< 
Su 

ru 

"' 
Wo 

NAME 

Alderwood gravelly sandy loom, 0 to 6 per<:ent slope$ 
Alderwood gravelly se~ndy loam, 6 to 15 percent slopes 
Alderwood gravelly sandy loom, 15 to 30 percent slopes 
Alderwood and Kitsop soils, .Jery steep 
Arents, Alderwood moterlol, 0 to 6 pen::ent slopes • 
Arents, Alderwood mot.)riol, 6 to 15 percent slopes 4 

kents, Everett material* 

Beousile gr<welly sundy loom, 6 to 15 percent slopes 
Beaus Ire gravelly sQrody loom, 15 to 30 percenT slopes 
Beousile grovelly sonciy loom, 40 to 75 percent slopes 
Bellil'lghom silt loom 
&iscor silt loom 
Bockley silt loom 

Coostol Beoches 

Eorlmoot silt loom 
Edgewick fine sandy loom 
Everett gravelly soody loom, 0 to 5 percent slopes 
Everett gravelly sandy loam, 5 to 15 percent slopes 
Ev<trett grov<'llly sandy loam, 15 to 30 percent slopes 
Everett-Aiderwood gnn•elly sondy looms, 6 to 15 percent slopes 

!ndlonolo loomy fine sand, 0 to 4 percent slopes 
Indianola loomy fine sand, 4 to 15 percent slopes 
lndianolo loamy fine sand, 15 to 30 percent slopes 

Kilsap silt loom, 2 to 8 percent slopes 
KltS<lp silt loom, 8 10 IS ,percent slop<'IS 
KitsQp silt loom, 15 to 30 percent slopes 
KIClVS gravelly loamy sund, 6 to 15 percent slopes 

Mixed <Jiluviol land 

Neilton very gravelly kamy sand, 2 to 15 percent slopes 
Newberg silt loam 
Nooksack silt loam 
Norma sandy loam 

Orcas peal 
Oridi<J sill loam 
{).lt311 gravelly loom, 0 to 15 percent slopes 
Ov<llf gravelly loam, IS to 25 percent slopes 
Ovoll gravelly loam, 40 to 75 percent slopes 

Pllchvek loomy fine sor.d 
Pilchvck fine sandy loam 
Pvget silly cloy loam 
Puyallup fine sandy ioa"T~ 

Rognot fine sandy loom, 6 to 15 percent slopes 
Rognor fine :!londy loom, 15 to 25 percent slopes 
Rognor·lodlanola association, sloping* 
Rogn«·lndlanolo association, moderately Steop * 
Renton silt loam 
Riverwosh 

Salol silt loom 
Sammami:sh Sih loom 
Seattle mvek 
Sholcor muck 
Sl :silt loam 
Snohoml:!lh silt loam 
Snohomish silt loam, thick surfoce variant 
Svhon $\It loom 

Tukwilo muck 

Utban land 

Woodinville silt loam 



·--...-··· 

3.2.2 KCRTS/RUNOFFFILES Mm:HOD-GENERATING TIME SERIES 

TA.BLE3.2.2;B EQUIVALENCE BETWEENSCSSOILTYPES ANDKCRTS SOIL TYPES 

SCS Soil Type scs 
Hydrologic 
Soil Group 

KCRTS Soil Notes 

"'7 AldeiWood (AgB, AgC, AgO) 
Arents, Alde!Wood Material (AmB, AmC) 
Arents, Everett Material (An) 
Beausite (BeC, BeD, BeF) 
Bellingham (Bh) 
Brisco! (Br) 
Buckley (Bu) 
Earlmont (Ea) 
Edgewfck (Ed) 
Everett (EvB, EvC, EvD, EwC) 
Indianola (InC, InA, lnD) 

---7 Kitsap (KpB, KpC, KpD) 
Klaus (KsC) 
Neilton (NeC) 
Newberg (Ng) 

-4 Nooksack (Nk) 
Norma (No) 
Orcas (Or) 
Oridia (Os) 
Ovalll_OvC, OvD, OvF) 
Pilchuck (Pc) 
Puget (Pu) 
Puyallup (Py) 
Ragnar (RaC, RaD, RaC, RaE) 
Renton (Re) 
Salal (Sa) 
Sammamish (Sh) 
Seattle (Sk) 
Shalcar (Sm) 
Sf (Sn)_ 
Snohomish (So, Sr) 
Sultan (Su) 
Tukwila (Tu) 
Woodinville (Wo) 

Notes: 

(c) 
c 
B 
c 
D 
D 
D 
D 
c 

AlB 
A 

LCJ. 
c 
A 
B 

~C) 
D 
D 
D 
c 
c 
D 
B 
B 
D 

. c 
D 
D 
D 
c 
D 
c 
D 
D 

Group 

,-;::, 

(Till) 
iiTI 

Outwash 1 
Till 2 
Till 3 
Till 3 
Till 4 
Till 3 
Till 3 

Outwash 1 
Outwash 1 

_(_ Tit l 
OulWash 1 
Outwash 1 

Till 3 
rill J 3 

111 3 
Wetland 

Till 3 
Till 2 
Till 3 
Till 3 
Till 3 

Outwash 1 
Till 3 
Till 3 
Till 3 

Wetland 
Till 3 
Till 3 
Till 3 
Till · 3 
Till 3 
Till 3 

1. Where outwash soils are saturated or underlain at shallow depth (<5 feet) by glacial till, they should 
be treated as till soils. 

2. These are bedrock soils, but calibration of HSPF by King County DNR shows bedrock soils to have 
similar hydrologic response to till soils. 

3. These are alluvial soils, some of which are underlain by glacial till or have a seasonally high water 
table. In the absence of detailed study, these soils should be treated as till soils. 

4. Buckley soils are formed on the low-permeability Osceola mudflow. Hydrologic response is 
assumed to be similar to that of till soils. 
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III. OFF-SITE ANALYSIS 
(DOWNSTREAM DRAINAGE ANALYSIS) 

See Appendix 



IV. PROPOSED DRAINAGED IMPROVEMENTS 

The site lies in a level two flow control area. However, the entire site qualifies for exemptions as 
follows: 

The Patterson Creek Basin p01tion qualifies for the Forested Open Space exemption number 5. 
This portion ofthe project is a mral residential project in the RA-5 and RA-10 Zone. 65% of the 
un-submerged drainage area will be dedicated in easements or tracts as Forested Open Space. 
BMP's such as roof and driveway dispersal will be used to accommodate drainage requirements 
on each of the Patterson Creek basin lots and any of the Snoqualmie Basin lots which cannot stub 
directly into the roadway storm drains. 

Roof drain dispersal will largely rely on the splash block method, with 50' min. vegetated flow 
paths between the roof and any stmcture or property line. Road dispersal for the driveways will 
rely partially on sheet flow and where concentrated flq\\'& result from roadway cut ends or uphill 
ditch systems, direct discharges to rock pads with HlO"tbot flow paths thm vegetation will be 
allowed where I 00 year flows are less than 0.2cfs. Dispersion trenches will be used otherwise, 
such that any 50' dispersion trench receives no more than 0.5 cfs in the 100-year event. In 
compliance with the geotechnical repott recommendations, emphasis is placed on collecting 
runoff from the hillside bench area and discharging it to the valley floor in an effort to avoid 
erosion and instability. To facilitate this, a French drain is proposed at approximate elevation 
330 along lots 13 thm 16. Extensive sub-basin delineation and modeling will be provided at the 
constmction document phase. 

Approximately 21.0 acres of the Patterson Creek Basin will be diverted northwards along 
proposed Tall Chief Road and ultimately directly discharged to the Snoqualmie River along with 
those p01tions of the project that lie in the Snoqualmie River Basin. A SWM Drainage 
Adjustment application is made for this purpose. The diversion will further allow the removal of 
drainage from the hillside to avoid erosion and instability for the benefit of the project. It is 
assumed that a geohydrologic report must be prepared to show that there are no surficial or 
interflow aquifers present which might otherwise affect the Patterson Creek base flows. 
However, given that the Patterson sub basin is the lowest potiion of the basin prior to confluence 
with the Snoqualmie River, we have assumed this conclusion is highly likely. 

The Snoqualmie River Basin portion qualifies for the Direct Discharge exemption number 6. 
The site flow path from the project site to the edge of the 100-year floodplain is less than Y. mile 
(p01tions of the site actually lie within the I 00 year floodplain). The proposed conveyance 
systems will consist predominantly of pipes with some ditches, with capacity for the full
developed build out condition as well as existing undeveloped on-site tributaty natural areas. 
Appropriate erosion protection measures will be used, such as rock lining of steeper channels. 



The site lies in a Basic Water Quality area. 

For the southerly Patterson Creek p01tion of the project, exemption number 3, Forested Open 
Space for Rural Residential Projects will apply (KCSWM pg. 1-50 to 1-51 ). Exemption #3 
indicates that any proposed natural discharge area within a project is exempt provided: 

2. At least 65% of the unsubmerged portion of the natural discharge area is set aside as 
forested open space as specified in Section 5.2.1 and 

2. The runoff from roads and driveways is dispersed through at least 100 feet of native 
vegetation (per 5 .2.1) and 

4. The runoff from continuous lawn areas of 1 acre or more is dispersed through at least 
25 feet of native vegetation onsite per 1.2.8.2 (P-1-57). 

Per KCSM manual, PG 5-15, appendix C and Section 4.2.2, runoff dispersal can be used as an 
alternative method to accomplish water quality requirements, such that filtration through 
grass/pasture removes harmful pollutants. This approach will be applied to those portions of the 
Patterson Creek sub-basin that are not otherwise directly discharged to the Snoqualmie River. 

Water Quality facilities in the Snoqualmie Basin (and those p01tions of the Patterson Creek sub
basin which are directly discharged to the Snoqualmie River) will consist of a wet pond in the lower 
9 hole portion (i.e. n01therly portion) ofthe project. A portion of this facility lies within the 1 00-year 
floodplain. Consequently, a compensating volume will be excavated from the hillside area near 
Tract A to create mitigation floodplain storage. 

A copy of the current geotechnical review is attached in the appendix. 

As noted above, roof downspout dispersal will be utilized for all buildings, as required 

One other very important feature in our project is the density (0.09lots/ac or 10.6 ac/lot) with the 
limitation on clearing we would be clearing a maximum of39.14 acres or20% of our 191.2 acre site 
(assuming 65% open space on Patterson Basin lots and 80% max clearing on remaining lots per RA-
5 zoning code). 



6.4.1 WETPONDS- BASIC AND LARGE- METHODS OF ANALYSIS 

FIGURE 6.4.l.A PRECIPITATION FOR MEAN ANNUAL STORM 1N INCHES (FEET) 

ST 1.1 

0.54" 
(0.045') 

(:771 Incorporated Area 
~ River/Lake 
-- Major Road 

0.47" 
(0.039') 

0.47" 
(0.039') 

NOTE: Areas east of the easternmost lsopluvial should use 0.65 
inches unless rainfall data Is available for the location of interest 

2-4 The mean annual storm is a conceptual storm found 
by dividing th6 annuaJ precipitation by lhe total number 
of storm events per year 

LA1.2 

0.65" 
(0.054') 

result, generates large amounts of runoff. For this application, till soil types include Buckley and 
bedrock soils, and alluvial and outwash soils that have a seasonally high water table or are underlain at 
a shallow depth (less than 5 feet) by glacial till. U.S. Soil Conservation Service (SCS) hydrologic soil 
groups that are classified as till soils include a few B, most C, and all D soils. See Chapter 3 for 
classification of specific SCS soil types. 

1998 Surface Water Design Manual 9/1/98 
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FIGURE 3.2.1.D lOO·YEAR 24·HOUR ISOPLUVIALS 

WESTERN 
KING COUNTY 

100-Year 24-Hour 
Precipitation 
in Inches 
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FIGURE 3.2.2.A RAINFALL REGIONS AND REGIONAL SCALE FACTORS 

ST 1.1 

ST1.1 

ST 1.0 

Rainfall Regions and 
Regional Scale Factors 

E::2:J Incorporated Area 
-.= River/Lake 
- MajorRoad 
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Pondcalc Worksheet 
Instructions: 

1 Enter site information in the yellow highlighted cells 
2 Verify no error message is displayed 
3 Results are displayed in Green Box 

*Note: pondcalc will not work for negative land cover conversions. 
pond calc does not handle existing El or TG very well. 

Disclaimer: This spreadsheet is provided without warranty of any kind. Use this spreadsheet 
at your own risk. All facility sizes should be verified using KCRTS software. 

Rainfall Region 
Scale Factor: 

FC Level: 

Acreage Check: 
gross 
adjusted 

LA 
1.00 

2 

{either ST or LA see rainfall regions map) 
{ 0.8 - 1.2 see rainfall regions map} 

{ 1, 2, or 3 see flow control app map) 

post 
141.8 
8.99 

Error Messages 

= effective impervious 

pre 
141.8 PreDev Acreage Greater than Pos!Dev 
9.03 PreDev Acreage Greater than Pos!Dev 
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IRt.ta Type RedUC$1 
lc.-t<o.q lS~ainuta Tiae Series File 

Loading- The Series File:C:'l(C_SIIOlN<C_DATA'L\TFlSR.rnf 
.40.30 acres Soali!:ig Yr: 8 

loading- Tiae Series File:C:'-l<C_SIIDIN(C_DATA'li.TGlSR.rnf 
28. GO acres Adding Yr: 8 

l=dinq The Series File:C:'l(C_SIIOK'>J<C_DATA'-UEI15R.rnf 
H.H acres Adding Yr: 8 

Total Area 82. H acres 
DischaX'9"e: H Sl CFS at 7:30 on Jan in Y~ 8 

Storing Tb.a Series File:developed. tsf 

The S..ries Coaputed 

KCRTS Coua.nd 

Enter the .Analysis TOOlS Hodule 

Analysis Tools Coll.1land 

Co111pute PEAKS and Flow Frequencies 

Flo• Frequency Analysis 
---------------

Tille Series File:developed. tsf 
Project l.o=.tion:U.ndsbur<3 
-lnnual Peiik Flov Rates--

Flow Rate Rank Ti~ of Peak 
(CFS) 
13.91 
9. 57 

22.71 
27.36 
H.40 
U.-U 
19.11 
H.52 

Coaputed Peaks 

5.-'06/02 
6/25/03 
8/25.-'04 
!1/10.-'05 

10.-'22.-'05 
11/21.-'06 
1/09/08 

3:00 
7:15 
2:15 

23:30 
16:45 
16:15 
8:00 
7:30 

-~~Flov F::requency Analysis----
- - Peaks - ~ Rank Return Prob 

(CFS} Perioi 
H.52 J, llJQJOO 0.990 
~ 2·--2s.oo---o.96o 
2J.....U 3 10.00 0.900 
'22.1C 4 s.oo o.9oo 
19.11 5 3.00 0.667 
14.40 6 2.00 0.500 
13.91 7 1.30 0.231 

9.57 8 1.10 0.091 
39.80 50.00 0.990 



Kcbw for pond to outfall pipe, tall chief, 12/12/06 
TW Elev 82 in River, overflow wier@ pond@ e!ev 85, overflow occurs @ Q=39 CFS 
(which is approx 100 yr flow of 44 cfs), 
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V. CONVEYANCE SYSTEMS ANALYSIS AND DESIGN 

Given the variety of slopes and areas involved in the project, pipe and ditch sizing is beyond the 
scope of this preliminary report. Final Construction Documents and Final TJR will provide detailed 
hydraulic analysis. 

VI. EROSION/SEDIMENTATION CONTROL DESIGN 

Erosion Control Designs (ESC) will be prepared per the County's KCSWM, since the new site 
impervious area exceeds 5, 000 sf The plan, together with the grading/drainage plan, will show all 
existing and proposed topographic features, ESC notes, ESC details and drainage ftatures. 

Erosion Control elements will likely consist of Clearing and Grading Limits, Rock Construction 
Entrance, Silt Fencing and sediment traps and/or ponds. 



Preliminary Recommendations for Site Development, Tall Chief Country Club 

SUBSURFACE CONDITIONS 

The soil conditions underlying the hillsides were explored by the excavation of 13 test pits on November 30 
and December 1, 2004. Due to the on-going operati~n of the golf course, no test pits were excavated in the 
floodplain. The approximated test pit locations are shown on Figure 1 - Site and Exploration Plan which 
is included at the end of this report. Details of the exploration program and the test pit logs are presented 
in Appendix A of this report. 

Our test pits were excavated using a trackhoe to depths of 8 to 15 feet below the current ground surface. 
These test pits indicate that the entire hillsides are underlain by fine-grained soils that include silt and silty 
clay. These soils almost daylight at the ground surface on the narrow bench where Lots 1 to 9 and II to 14 

."'f are proposed as shown on Land Use Study Plan dated 11/22/04. On the other hand, the fme-grain soils are 
covered by about 5 to I 0 feet of coarse-grained soils (sand, silty sand and gravel) in the westem and upper 
portion of the hill where Lots 10 and 15 to 18 are located. In general, the silt and clay are stiff to very stiff 
in the westem and upper portion of the hill and becomes medium stiff to stiff or occasionally soft in the 
lower eastern portion. This strength reduction appears to be the softening effect resulting fi·om the presence 
of water-bearing sand lenses and layers in the lower portion of the hillsides. 

The coarse-grained soils that cover the silt and clay in the westem, upper portion of the hillside are about 2 
to 7 feet in thickness. The materials include, silty sand, sand and gravel with varies amount of cobbles. 
The upper 5 feet of this unit is typically un-cemented and medium dense. We believe a large portion of this 
unit represents colluviums that were re-deposited by gravity in the past. 

The topsoil layer is generally 12 to 24 inches in thicknesses. 

GROUNDWATER 

Groundwater seepage was only encountered in TP-3 and TP-4. However, water-bearing sand lenses (less 
than one inch in thickness) and layers (less than one foot in thickness) were encountered in the silt and clay 
in TP-1, TP-3, TP-4, TP-7 and TP-9. The seepage rates were minor to moderate, about Yz gallon per minute 
from the test pit side walls. At the time of our test pit excavation, the water-bearing lenses and layers did 
not produce seepage, however, the moisture in the sand often caused the surrounding silt and clay to soften, 
especially when disturbed. 

We believe that the seepage rate will vary with season and precipitation. However, the moisture condition 
in the silt and clay may not change much between the dry and wet months as these fine-grained soils have a 
very low permeability and high intemal capillary force. That is, they have a great capacity to draw and 
keep moisture. 

Preliminary Recommendations: 

1) Setbacks from top and toe of steep slope ( 40% or steeper) 

'i Lets 1-~ Oil 11/~~{o+ PL1~~" Log l-Ib ou 'PI16'-iliL PL~r IL/-'-7fb4 ~uo Lors iD/f -thru 1'0 61.j fl/v)~4 
Pl!\i-J :: Ll>H C{trfP.fl ll_O).J I'Jl.&.,il'\. 'ft.Jtr 11-/?..1/ut, 



20 feet no-disturbance buffer 
Building setback 15 feet from buffer 

2) Drainage control 
(To prevent mud flow on steep slope and to protect Lots 11 to 14 and 4 to 9) A surface water drainage 
swale and a subsurface groundwater interceptor (french)drain along east side oflots 10 and 15 to 18. 
Frenchdrain depth 8 feet with 8-inch, perforated pipe. Both drains discharge water at bottom of hill and 
edge of flood plane. 

(To protect road) A surface water drainage swale or interceptor drain at the uphill (west) side of new road 
that is located above flood plane. The bottom of the swale or drain should be at least 3 feet below the 
roadway subgrade. Water should be discharged at bottom of hill and edge of flood plane. 

2) Roadway setback (from edge of pavement to top of slope) 
40% slope: 15 feet 
30% slope: 10 feet 
20% slope: 5 feet 

3) Widening of existing access road and construction of new road that are located within 1 00-year flood 
plane 

Soft and compressible soils are anticipated in the area within I 00-year floodplain. Settlement will occur 
by compression of these soils under increased smface loads. Compression includes primary and 
secondary consolidations. The latter depends on amount of organic matter in the soil. Elimination of 
consolidations is possible but economically non-feasible. Best option to reduce consolidations is to 
surcharge preload the compressible soil. Since consolidation effects (especially the secondary 
consolidation) can never be completely removed by surcharge preload, a thickened road base is a practical 
way to mitigate the adverse impact. 

The thickened road base should be 24 inches thick granular, select fill plus 6 inches thick crushed rock. 

The surcharge pre-load should be at least 5 feet thick of soil fill placed over top of sub grade. Settlement 
should be monitored (using monitoring plates) in order to determined maturity of primary settlement. 
Estimated surcharge time (to reach 90% primary consolidation) is 6 to 12 weeks. Secondary settlement 
will still occur but its magnitude will be reduced by prolonged primary consolidation. Therefore, it is 
advantage to keep surcharge pre-load in place as long as possible. 

4) New road above 100-yeat· floodplain 

The subsoils in the area consist of fine-grained silt and clay with lenses and layers of water-bearing sand. 
The materials are very susceptible to strength loss due to disturbance and increase moisture. 
Construction in· wet months should be avoided. A thickened road base of 12 inches thick granular, select 
fill plus 6 inches thick crushed rock is recommended. 
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SOIL & ENVIRONMENTAL ENGINEERS, INC. 

16625 Redmond Way. Suite M 124. Redmond. Washington 98052. (425) 868-5868 FAX (425) 868-7427 

Mr. James Zogg 

C/0 Lang Associates 

I 0658 Riviera Place NE 

Seattle, W A 98125 

Attn: Mr. De-En Lang 

Dear De-En: 

December 14, 2004 

Report 

Geotechnical hwestigation 

Tall Chief Country Club 

King County, Washington 

We are pleased to present herewith our Report of Geotechnical fuvestigation for the referenced project. Our 
services were authorized by Mr. James Zogg on November 22, 2004, and have been provided in accordance 
with our proposal dated November 19, 2004. 

We appreciate the opportunity to provide our services. Should you have any question regarding the contents 
of this report or require additional information, please call. 

j EXPIRES: N DV , )-0<> 6 _] 
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REPORT OF GEOTECHNICAL INVESTIGATION 

TALL ClllEF COUNTRY CLUB 

KING COUNTY, W ASIDNGTON 

for 

Tall Chief Golf, Inc. 

1.0 INTRODUCTION 

We present in this report the results of our geotechnical investigation for the proposed development. The 

site is roughly 191 acres in size and currently occupied by Tall Chief Golf course in King County, 

Washington. We understand that the proposed development will involve 18 single-family lots. The 

exiting access road from the West Snoqualmie River Road to the northern portion of the golf course will be 

widened and a new road is proposed from the west end of this access road to the south end of the residential 

development (see Figure 1). The grading plan is not available at the time ofthis report. However, we 

anticipate that the maximum cut and fill will be on the order of 10 feet. For the purpose of this study, we 

have assumed that the structural load of future houses will be typical of residential homes. All references to 

road alignments and lot numbers are based on "Land Use Study Plan-Tall Chief County Club" prepared by 

Lang Associates, Inc. dated November 22, 2004. 

2.0 SCOPE OF SERVICES 

The purpose of our geotechnical investigation is to develop recommendations regarding site preparation and 

foundation support. Specifically, our services included: 

1. Review of available geologic information for the site and its vicinity. 

2. Site reconnaissance to observe surface conditions including obvious signs of slope instability and 

wet and unstable soils. 

3. Exploration of soil and groundwater conditions underlying the site through the excavation of 13 test 

pits. 
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4. Recommendations regarding type of foundation support. Our recommendations include allowable 

soil-bearing pressure and the total and differential settlements. 

5. Recommendations regarding potential impacts of groundwater on site development. 

6. Recommendations regarding the roadway construction. 

7. Evaluation of the stability of the onsite slopes, recommendation regarding setback and mitigations. 

8. Recommendations regarding active and at-rest earth pressures to be used for the design of any 

retaining structures. 

9. Recommendations regarding site preparation, including removal of unsuitable soils, suitability of 

onsite soils for use as fill, fill placement techniques, and compaction criteria. 

10. Five copies of a written geotechnical report containing a site plan, test pit logs, a description of 

subsurface conditions, and our findings and recommendations. 

3.0 SITE CONDITIONS 

3.1 SURFACE CONDITIONS 

The property is located at the west bank of Snoqualmie River about 2 miles northwest ofFal! City, 

Washington. Topographically, the site includes a flat, low-lying area in the northeastern portion and 

east-facing hillsides in the western and southern portions. The low-lying area is located within a 100-

year flood plain. From this area westward, the grade rises to a long and narrow bench that flanks the 

foothill. The slope on this bench varies from about I 0 to 25 percent. Most of the new residential lots 

will be constructed on this bench and a new road is proposed along the east side of this bench. The rise 

from the flood plain to this bench is relatively gentle in the northern 1/3 of the site, whereas the rise is 

relatively steep (about 30 to 40 percent) in the southern 2/3 of the site. From the west side of the bench, 

the grade ascends steeply westward for about 80 to 120 vertical feet with 40 percent or steeper slopes. 

The grade becomes a gentle slope from the top of this steep slope to the west property line. The slopes 

here rises about 80 to !50 vertical feet with 15 to 30 percent slopes. Five new lots (10 and 15 to 18) are 

proposed on this gentle slope. 
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At the time of this report, all slopes are covered with dense trees and thick undergrowth. During our site 

reconnaissance, we observed some localized slumps in the areas of steep slopes. These slumps 

appeared to be the result of previous sloughing that occurred within the upper 5 to I 0 feet of the slope 

surfaces. We did not observe any obvious signs of deep-seated slope instability which typically include 

tilting trees, hummocky terrains, and cracks and fissures at the ground surface. 

3.2 SOILSURVEY 

Published soil survey (King County Area, Washington by United States Department of Agriculture, Soil 

Conservation Service, 1973) indicates that the low lying area of the site is covered by Nooksack silt loam 

(Nk), and the hill area is covered by A! derwood and Kitsap soils. The latter has a severe to very severe 

erosion hazard. 

3.3 GEOLOGY 

Published geologic information (Surficial Geologic Map of The Skykomish and Snoqualmie Rivers Area, 

Snohomish and King Counties, Washington, by Derek B. Booth, 1990) indicates that the low lying area 

and the hill are underlain by alluvial and glacial deposits, respectively. The latter include Advance 

Outwash in the area oflower elevations (below 300 feet) and Vashon till in the area of higher elevations 

(above 300 feet). The outwash is typically a dense sand and gravel, and the till is typically a hard, unsorted 

mixture of clay, silt, sand and gravel. 

3.4 SUBSURFACE CONDITIONS 

Due to the on-going operation of the golf course, no test pits were excavated in the flood plain. However, 

based on the geologic information and our experience with the flood plain deposits we anticipate that 

compressible soils are present in the area. The soil conditions underlying the hillsides were explored by the 

excavation of 13 test pits on November 30 and December I, 2004. The approximated test pit locations are 

shown on Figure 1 - Site and Exploration Plan which is included at the end of this report. Details of the 

exploration program and the test pit logs are presented in Appendix A of this report. 
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Our test pits were excavated using a trackhoe to depths of 8 to 15 feet below the current ground surface. · 

These test pits indicate that the hillsides are underlain by fine-grained soils that include silt and silty clay. 

These soils almost daylight at the ground surface on the narrow bench where Lots I to 9 and II to 14 are 

proposed as shown on Land Use Study Plan dated 11/22/04. On the other hand, these fine-grain soils are 

covered by about 5 to I 0 feet of coarse-grained soils (sand, silty sand and gravel) in the western and upper 

portion of the hill where Lots 10 and 15 to 18 are located. In general, the silt and clay are stiff to very stiff 

in the western and upper portion of the hill and becomes medium stiff to stiff or occasionally soft in the 

lower eastern portion. Our test pits found that the silt and clay in the lower eastern portion of the site 

contains water-bearing sand lenses (less than one inch in thickness) and layers (less than one foot in 

thickness). The strength reduction of the silt and clay appears to be the softening effect resulting from the 

moisture in the water-bearing sand. 

The coarse-grained soils that cover the silt and clay in the western, upper pmtion of the hillside are about 2 

to 7 feet in thickness. The exception to this is at TP-6 and TP-8 where the coarse-grained soils are at least 

II and 9 feet in thickness, respectively. The materials include, silty sand, sand and gravel with varies 

amount of cobbles. The upper 5 feet of this unit is typically un-cemented and medium dense. We believe 

that a large portion of this unit represents colluviums that were re-deposited by gravity in the past. 

The topsoil layer is generally I 2 to 24 inches in thicknesses. 

3.5 GROUNDWATER 

Groundwater seepage was encountered in TP-3 and TP-4. The seepage rates were minor to moderate, 

about Y, gallon per minute from the test pit side walls. Water-bearing sand lenses and layers were 

encountered in the silt and clay in TP-1, TP-3, TP-4, TP-7 and TP-9. At the time of our test pit excavation, 

these water-bearing lenses and layers did not produce any seepage, however, the moisture in the sand often 

caused the surrounding silt and clay to soften, especially when disturbed. 

We believe that the seepage rate will vary with season and precipitation. However, the moisture condition 

in the silt and clay may not change much between the dry and wet months as these fine-grained soils have a 

very low permeability and high internal capillary force. That is, they have a great capacity to draw 

moisture and keep it between particles. 
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4.0 CONCLUSIONS AND RECOMMENDATIONS 

4.1 GENERAL 

1. The development of the ·subject site is feasible from a geotechnical standpoint. The hillsides are 

currently stable except for a minor potential of shallow sloughing on and adjacent to the steep 

slopes. Provided that the recommendations in this report are followed, we believe that the 

potential of future slope instability will be very low. Please be aware that there is always an 

inherent risk of slope movement for any development near or on slopes. In addition to natural 

factors (soil, groundwater, heavy rainfall), other factors that may affect stability include 

excavations, fills, leaking or broken utility, improper drainage, lack of maintenance of drainage 

facilities or vegetation cover, unwise actions by adjacent property owners, or similar events or 

unknown conditions that may cause instability. Therefore, future property owners must be alert 

of any adverse impacts on the slope stability and take appropriate actions when necessary. 

2. Th_e_e_J{pansi~!l_ of !ll~~"isting access road and a portion of the new road will be constructed in 

the flood plain. Although no test pit was excavated in the area, it is anticipate that compressible 

soils are present and the consolidation of these soils may cause premature pavement failure, if 

not mitigated. Our recommendations include a thickened road base and surcharge preload. 

3. The new road above the flood plain will be constructed over potentially unstable soils. These 

soils consist of silt and clay with lenses and layers of water-bearing sand. The materials are very 

susceptible to strength loss due to disturbance and increase moisture. Our recommendations 

include a thickened road base and roadside drainage. 

Details of our recommendations are presented in the following sections. 
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4.2 DRAINAGE CONTROL, BUFFER AND SETBACKS 

BUFFER AND SETBACK 

Buildings: We recommend a no-disturbance (buffer) zone of25 feet fi·om the top and toe of steep slope 

(over 40%), and a building setback of 15 feet from the buffer. No grading and clearing shall be allowed in 

the buffer. The existing vegetation in the buffer and on the steep slope should be protected. 

Roads: A large portion of the new road will be constructed along the eastern edge of the foothill. The 

subsoils here are predominately fine-grained soils with lenses and layers of water-bearing sand. These 

soils and the slopes in the area can become unstable when wet or disturbed. We thus recommend the ~ 

following setbacks from edge of pavement to the top of slopes: 

40% slope: 15 feet 

30% slope: I 0 feet 

20% slope: 5 feet 

Recommendations for roadway construction including thickened road base and drainage along the road 

are presented in Section 4.9 ROADWAY CONSTRUCTION of this report. 

DRAINAGE CONTROL 

In general, the site development will decrease infiltration and increase surface runoff. Such change of 

flow patterns may cause concentrated flow at the edges of steep slopes. Since the hillsides are mantled 

by granular soils over relatively impermeable silt and clay, the increased groundwater flow must be 

handled to avoid adverse impacts on slope stability. A surface water drainage swale and a subsurface 

groundwater interceptor drain (frenchdrain) are commonly used for hillside development. We believe 

that they would work well for the drainage control for the current project. The swale and frenchdrain 

should be constructed outside of the above-mentioned buffer, along the east side of Lot 10 and 15 to 18. 

The swale should be located upslope from the frenchdrain with a horizontal space of at least 5 feet 

between the two systems. The frenchdrain should be at least 8 feet in depth. Most of the trench 

subgrade will be excavated into the fine-grained soils. Permeable granular soils may be encountered at 

isolated locations along the trench. When this occurs, the bottom 12 inches of the trench should be lined 
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with a 20-mil PVC liner. 

A perforated drain pipe of at least 8 inches in diameter should be installed at the bottom of the 

frenchdrain and the trench should be backfill with open-coarse crushed rock such as 2-inch ballast rock. 

The water in the swale and the french drain should not be combined until they are connected to the 

discharge pipe. The ideal outfall location is the base of the hill (edge of flood plain). The design of the 

drainage system including the outfall location should be approved by S&EE, Inc. and the construction of 

the swale and frenchdrain should be monitored by an engineer from our office. 

Except for the septicsyste111, iJ1filtrations!louJd ]Je !1\'QiMd ;l!1d \Vater_§goll_l<i!l()! l,Je all?\\'ed to_fl()\Vover / 

steepslop_es. We understand that stormwater infiltration may be considered for the new development to 

the west of the site. Since this development is upslope from the current project, any infiltration may 

incur adverse impact on the current project and should be evaluated in the future. If necessary, a line of 

groundwater interceptor drain may be considered near the western site boundary. 

4.3 MITIGATION OF EROSION HAZARDS 

Other than the flood plain the entire site area is susceptible to erosion. We recommend that an Erosion 

Control and Sediment Management Plan be installed for the construction period. This plan should include 

methods of interception, collection and discharging of stormwater so that runoff would not sheet flow over 

denuded areas and cause erosion. The erosion and sediment control methods presented in King County 

Surface Water Design Manual should be considered. 

We further recommend that a wet-season erosion control plan be prepared prior to October I. Depending 

on the site conditions at the time, the plan should include, as a minimum, the covering method for all 

denuded areas. The local authorities may request a Temporary Erosion and Sediment Control (TESC) 

monitoring program throughout the wet season (fi·om October 1 to April 30). We recommend that this wet

season erosion control plan be prepared and the TESC monitoring be performed by a qualified geotechnical 

engineer, if needed. 
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4.4 FOUNDATION SUPPORT 

We recommend that all structures be supported by conventional spread footings. The footings must be 

founded on structural fill or at least medium dense native soils. Please note that our test pits were loosely 

filled with the excavated soils. ~f these test pits coincide with the future footing locations, the upper 4 feet 

of the fill in the test pits should be removed, and then the pit backfilled with structural fill. The criteria for 

structural fill are presented in Section 4.10 SITE PREPARATION AND STRUCTURAL FILL. Details 

of our recommendations regarding the footing design are presented below. 

Bearing Capacity: We recommend an allowable bearing pressure of 3,000 pounds per square feet (psf) for 

the footing design. This value includes a safety factor of at least 3, and can be increased by one-third for 

wind and seismic loads. 

Footing Construction: The footing bearing materials will be moisture sensitive and susceptible to strength 

loss due to wetting and disturbance. As such, the footing bearing surfaces should be protected from weather 

and disturbance, and all organic, softened and loosened soils must be removed by over-excavation. Any 

over-excavation at the footing subgrade should be backfilled with structural fill, concrete, lean concrete or 

crushed rock. The crushed rock, if used, should be placed in 6 inches thick lifts and compacted by at least 

three passes of a compactor weighing greater than 200 pounds. 

All footing subgrade should be inspected by a qualified geotechnical engineer prior to re-bar and concrete 

placements. 

All exterior footings should be founded at least 18 inches below the adjacent finished grade to provide 

protection against frost action, and should be at least 18 inches in width to facilitate construction. 

Settlement: Interior column footings designed in accordance with the above recommendations are expected 

to experience approximately l/2 inch of settlement. Continuous wall footings should experience about 1/4 

to 112 inch. Differential settlement between adjacent footings is expected to be 1/4 to 1/2 of an inch. 

Lateral Resistance: Lateral resistance can be obtained from the passive earth pressure against the footing 

sides and the friction at the contact of the footing bottom and bearing soil. The former can be obtained 

using an equivalent fluid density of250 pounds per cubic foot (pcf), and the latter using a coefficient of 

friction of0.5. These values include a safety factor of 1.5. 
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Footing Near Slopes: For any footings near slopes of 20 percent or steeper, the bottom of the footing 

must be positioned in such a way that the horizontal distance from the outside footing edge to the slope 

face is at least 12 feet. 

Footing Drain: Rigid, perforated drainpipes should be installed around all perimeter footings. Drainpipes 

should be at least 4 inches in diameter, covered by a layer of uniform size drain gravel of at least 12 inches 

in thickness, and be connected to a suitable discharge location. An adequate number of clean outs should be 

installed along the drain line for future maintenance. Footing drains sltould be separated from roof 

drains. 

4.5 SLAB SUPPORT 

All slabs-on-grade can be supported on structural fill or at least medium dense native soils. We envision 

that the soil at the slab subgrade will be disturbed and loosened by construction activities at the time of slab 

construction. We therefore recommend that the slab subgrade be proof-rolled or probed just before pour. 

Any wet and loose areas should be over-excavated and backfilled with structural fill. 

In order to promote uniform support and provide a capillary break, we recommend that slabs be underlain 

by a 6 mil. vapor barrier over a 4-inch thick layer of free draining gravel. 
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4.6 LATERAL EARTH PRESSURES 

Lateral earth pressures on retaining walls or permanent subsurface walls, and resistance to lateral loads may 

be estimated using the following recommended soil parameters: 

Soil Density Equivalent Fluid Unit Weight (PCF) Coefficient 

(PC F) 
of 

Friction 

Active At-rest Passive 

130 30 45 250 0.5 

Note: 1) Hydrostatic pressures are not included in the above lateral earth pressures. 

2) Lateral earth pressures are appropriate for level structural fill placed behind and in front of walls. 

The active case applies to walls that are permitted to rotate or translate away from the retained soil by 

approximately 0.002H, where His the height of the wall. This would be appropriate for a cantilever 

retaining wall. The at-rest case applies to unyielding walls, and would be appropriate for walls that are 

sttucturally restrained from lateral deflection such as basement walls, utility trenches or pits. 

Additional lateral earth pressures will result from surcharge loads from floor slabs or pavements for parking 

that are located immediately adjacent to the walls. The surcharge-induced lateral earth pressures are 

uniform over the depth of the wall. Surcharge-induced lateral pressures for the "active" case may be 

calculated by multiplying the applied vertical pressure (in psf) by the active earth pressure coefficient (Ka). 

The value ofKa may be taken as 0.3. The surcharge-induced lateral pressures for the "at-rest" case are 

similarly calculated using an at-rest earth pressure coefficient (Ko) of0.5. 

Appropriate earth pressures must be provided by S&EE, Inc. for sloping backfill behind and in front of 

retaining walls. 

DRAINAGE AND BACKFILL OF RETAINING WALLS 

Retaining walls should be backfilled with fi·ee-draining materials which are typically granular soils 

containing less than 5 percent fines (silt and clay particles) and no particles greater than 4 inches in 
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diameter. 

The backfill material should be placed in 6 to 8-inch thick horizontal lifts and compacted to at least 90 

percent of the maximum density in accordance with ASTM D-1557 test procedures. In the areas where the 

fill will support pavement, sidewalk or slabs, the top two feet of the backfill should be compacted to at least 

95 percent of the maximum density. Care must be taken when compacting backfill adjacent to retaining 

walls, to avoid creating excessive pressure on the wall. 

Rigid, perforated drainpipes should be installed behind retaining walls. Drainpipes should be at least 4 

inches in diameter, covered by a layer of uniform size drain gravel of at least 12 inches in thickness, and be 

connected to a suitable discharge location. An adequate number of cleanouts should be installed along the 

drain line for future maintenance. 

4.7 ROCKERYWALLS 

In addition to concrete retaining walls, reinforced or non-reinforced rockery walls can be considered for 

grading purposes. Please note that rockery walls should be designed by a geotechnical engineer for the 

following conditions: 

1. The wall will be used to retain fill. 

2. The surface behind the wall is not level. 

3. The wall will retain a cut embankment greater than 6 feet in height. 

The design should consider the slope behind the wall, the wall height, the surcharge load behind the wall, 

and the strength of the reinforcing material (if required). We will be glad to perform this design, if 

requested. 

4.8 TEMPORARY AND PERMANENT EXCAVATIONS 

When temporary excavations are required during construction, the contractor should be responsible for the 

safety oftheir personnel and equipment. The followings cut angles are provided only as a general 

reference: 
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For temporary excavations less than 4 feet in depth, the cut bank may be excavated vertically. For 

temporary excavations greater than 4 feet in depth, the cut can be lH:l V. Flatter slopes for all temporary 

cuts may be required if seepage occurs. 

All permanent slopes should be no steeper than 3H: 1 V. Water should not be allow to flow uncontrolled 

over the top of any slope. Also, all permanent slopes should be seeded with the appropriate species of 

· vegetation to reduce erosion and maintain the slope stability. 

4.9 ROADWAY CONSTRUCTION 

4.9.1 Road within Flood Plain 

This portion of the road includes the widening of the existing access road and the c.onstruction of the new 

road in the northern part of the development. Soft and compressible soils are anticipated in th_e flood 
" ----- -· -- ._ __ . . -- . - - - -·-- --. . -- --- --

plain. Settl"l!l~l1L'Yill occur by compression of these soils under increased surface loads. The 
'·----. -----·.r ----·------ --

compression includes primary and secondary consolidations. The latter depends on amount of organic 

matter in the soil. Elimination of consolidations is possible but economically non-feasible. We believe 

that the]Jest mitigation action is to apply a SUJ<ebarge preload in the area of the road. Since consolidation 
--·· - _,_- --~------~--~--------~--~---~------ - ~----------~~------------------------

effects (especially the secondary consolidation) can never be completely removed by a surcharge preload, 

a thickened road base is a practical way to further mitigate the adverse impact. 

The thickened road base should consist of 2 feet thick, granular select fill placed over the prepared 

subgrade. The top edges of this base should be at least 2 feet beyond the edges of the pavement. The 

pre-load should consist of 5 feet thick of surcharge fill placed over the base. The edges of the surcharge 

fill should be no steeper than lH: IV and the top of the slope should also be at least 2 feet beyond the 

edges of the pavement. The criteria for sub grade preparation, select fill and surcharge fill can be found 

in Section 4.10 SITE PREPARATION AND STRUCTURAL FILL. 

The settlement should be monitored in order to determine the maturity of primary consolidation. A 

sketch showing the settlement marker is included in Figure 2. We recommend that one settlement marker 

be installed for every 200 feet of the road. Care should be taken to protect these markers from 

disturbance by construction equipment. The markers should be surveyed initially prior to the placement 

of any fill, then weekly after the completion of the fill placement. Settlement readings should be 

transmitted to and evaluated by S&EE, Inc. We anticipate that a primary settlement of about 4 to 6 
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inches will occur under the pre-load in 8 to 12 weeks. Upon completion of the primary settlement the 

surcharge fill may be removed. Please note that the secondary settlement will still occur but its 

magnitude will be reduced by prolonged primary consolidation. Therefore, it is advantage to keep the 

pre-load in place as long as possible. 

4.9 .2 New Road outside Flood Plain 

As previously mentioned, the southern portion of the new road will be constructed along the top of 

slopes. The soils in the area consist of silty and clayey, fine-grained soils with lenses and layers of 

water-bearing sand. These materials are very susceptible to strength loss due to disturbance and increase 

moisture. Therefore, C()!!S_(rug_\ion..in w~..l_l!)onths sh~ul.<'. be avoi~ed.andsetback_s}i'()~til,e~o_p_o_(_sl<J_l((!~ 

are reconnnended. (See Section 4.2 for details). 
- .. --~--~- .. -- -------- ------------ -~ -- -------" ------

In addition, a thickened road base consisted of 12 inches thick structural fill is recommended. The 

criteria of structural fill are presented in the next section. A surface water drainage swale should be 

installed along the uphill (west) side of the road. The bottom of this swale should be at least 3 feet below 

the roadway subgrade. Water should be discharged to the bottom of the hill (edge of flood plain). 

4.9 .3 New Road across Ravine 

The new road will across an existing ravine at the east side of Lot 7. We envision that the road base can 

be built with new structural fill placed in the ravine. The criteria of structural fill are presented in the 

next section. Care must be taken in preparing the subgrade. In general, all vegetation and topsoil should 

be removed and the slope faces should be benched as every few lifts of the fill are placed. Subsurface 

drains may be needed in strategic locations to avoid buildup of hydrostatic pressure in or behind the fill 

embankment. The subgrade preparation, fill operation and installation subsurface drains should be 

monitored by an engineer from our office. 

4.10 SITE PREPARATION AND STRUCTURAL FILL 

We recommend that areas of structures and roads be stripped of vegetation, tree roots, and topsoil. All 
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underground utilities should also be removed. After stripping and excavation, sub grades of slabs, 

pavement, or areas to receive new fill should be thoroughly proof-rolled using heavy construction 

equipment. If the subgrade is wet and proof rolling is not feasible, the area should be probed using a steel 

bar so as to avoid disturbance and rutting of the sub grade soils. Areas which are found to be loose or soft, 

or which contain organic soils should be over-excavated. Geotextile can be considered in areas where over

excavation is not suitable. 

The proof-rolling and/or probing should be observed/performed by an engineer from our office. Our 

engineer will evaluate the over-excavation requirements and provide recommendation regarding the use of 

geotextile, if needed. 

After stripping, over-excavation and excavation to the design grade, the top 12 inches of the native soils 

should be re-compacted to at least 90% of their maximum dry density as determined using ASTM 

D-1557 test procedures (Modified Proctor test). 

Structural fill can then be placed in the over-excavation and fill areas. All fill materials should be 

approved by S&EE, Inc. prior to use and should meet both the material and compaction requirements 

presented below. 
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MATERIAL REQUIREMENTS 

Shuctural Fill: The material should be free of organic and frozen material. The on-site silty sand, 

sand and gravel are suitable for use as structural fill. These soils are available in the western, higher 

elevations of the site. The silty sands are moisture sensitive and should be moisture-conditioned to 

within ± 2% of their optimum moisture content prior to use. Suitable imported structural fill 

materials include sand, gravel, sand and gravel (pitrun), and crushed rock .. The onsite silt and clay 

are not suitable for use as structural fill. 

Granular Select Fill: The material should be used for the thickened road base that is to be 

conshucted in the flood plain. Only coarse-grained soils such as pitrun, gravel and ctushed rock 

should be used. In general, the material should have a fines (particles size smaller than a no. 200 

sieve) content less than 5 percent. Some of the granular soils in the western, upper portion of the 

site may be suitable. However, the use of onsite soils for select fill must be approved by S&EE, 

Inc. 
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Surcharge Fill: The surcharge fill should have an in-place total density of at least 120 pounds per 

cubic feet. All onsite soils are suitable for use as surcharge fill. 

PLACEMENT AND COMPACTION REQUIREMENTS 

Structural Fill and Granular Select Fill: The materials should be placed in loose horizontal lifts 

not exceeding a thickness of 12 inches. Structural fill should be compacted to at least 95% of the 

maximum dry density as determined using the ASTM D-1557 test procedures. Care must be taken 

when stmctural fill is placed on slopes. The procedure requires. that the existing slope be benched 

so that the new fill can be keyed into the slope. We recommend testing the fill as it is placed. 

Surcharge Fill: Depending on the material type and equipment used, the surcharge fill should be 

placed in 12 to 18 inches thick lifts and compacted to least 90% of the maximum dry density as 

determined using the ASTM D-1557 test procedures. 

Excavation subgrade and site surface should be graded so that surface water is directed away fi·om the 

structural areas. Standing water should not be allowed. Final grades should be sloped away from buildings 

and roads unless the area is paved. 

4.11 SEISMIC CONSIDERATIONS 

We recommend that Site Class D as defined in the 2003 IBC be considered for the building design. 

Liquefaction is a condition when strong vibration or shaking of the ground results in the excess pore 

pressures in saturated soils and subsequent loss of strength. Liquefaction can result in ground settlement 

or heaving. In general, soils which are susceptible to liquefaction include saturated, loose to medium 

dense sands (i.e., below the water table). The liquefaction potential is negligible for areas above flood 

plain, and high for areas within flood plain. The impact on the roadway will be uneven settlement and thus 

pavement failure. 

Some repair work should be anticipated after strong seismic events, and to provide a design without the 

need for any repair would be uneconomical. It is our opinion that the thickened road base will provide some 

capacity to reduce uneven settlement and no additional liquefaction mitigation measures are necessaty. 
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4.12 FLEXIBLEPAVEMENT 

We recommend that the sub grade for flexible pavement be prepared in accordance with the 

recommendations presented in Section 4.10 SITE PREPARATION AND STRUCTURAL FILL. 

Based on the subsoil conditions, we believe that the prepared subgrade will have a California Bearing 

Ratio (CBR) of at least 10. 

We recommend the following flexible pavement sections for light and medium traffic conditions: 

Light traffic (Daily EAL = 5 or less): 2 inches asphaltic concrete over 4 inches base course 

Medium traffic (Daily EAL = 20 to 80): 3 inches asphaltic concrete over 6 inches base course 

The base course should be compacted to at least 95 percent of the maximum dry density as determined by 

ASTM D-1557 test method. The material should meet WSDOT aggregate specification 9-03.9(3) and 

have the following gradation: 
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Sieve Size 

1 \4-inch 

5/8-inch 

1/4-inch 

US No.40 

US No. 200 

%Fracture 

Percent Passing 

16 

100 

50-80 

30-50 

3-18 

7.5 max. 

75 min. 
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4.13 ADDITIONAL SERVICES 

Additional services may be required during the design and construction of the project. We envision that 

these additional services may include the following: 

I. Review of design plans and response to contractor's questions and county's comments. 

2. Provision of rockery wall and other geotechnical designs. 

3. Monitoring of site grading and roadway sub grade preparation. 

4. Monitoring the installation of surcharge pre-load; evaluation of settlement data and the maturity of 

primary settlement. 

5. Monitoring the installation of surface and subsurface drains; observation and approval of discharge 

locations. 

6. Monitoring of foundation subgrade preparation. Our representative will confirm the bearing 

capacity of the sub grade soils, and will assist the contractor in evaluating the over-excavation 

requirements, if any. 

7. Monitoring the placement and compaction of structural and select fill. Our representative will 

confihn the suitability of the fill materials, perform field density tests, and assist the contractor in 

meeting the compaction requirements. 

8. Other geotechnical issues deemed necessary. 
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5.0 CLOSURE 

The recommendations presented in this report are provided for design purposes and are based on soil 

conditions disclosed by field observations and subsurface explorations. Subsurface information presented 

herein does not constitute a direct or implied warranty that the soil conditions between exploration locations 

can be directly interpolated or extmpolated or that subsurface conditions and soil variations different from 

those disclosed by the explorations will not be revealed. The recommendations outlined in this report are 

based on the assumption that the development plan is consistent with the description provided in this report. 

If the development plan is changed or subsurface conditions different from those disclosed by the 

exploration are observed during construction, we should be advised at once so that we can review these 

conditions, and if necessary, reconsider our design recommendations. 
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S&EE 

EXISTING 
GROUND SURFACE 

SAND PAD IF NECESSARY 

NOTES: 

HEASU.REHENT ROD, 1/211 II PIPE 

(NOT TO SCALE) 

CASING, V'. II PIPE 
(SET ON PLATE, NOT FASTENED) 

COUPLING WELDED TO PLATE 

SETTLEMENT PLATE, 
16" X 16" X 1/4" 

I. INSTALL HARKERS ON FIRM GROUND OR ON SAND PADS IF NEEDED FOR 
STABILITY. TAKE INITIAL READING ON TOP OF ROO ·AND AT ADJACENT 
GROUND LEVEL PRIOR TO PLACEMENT OF ANY FILL. 

2.· FOR EASE IN HANDLING, ROO AND CASING ARE USUALLY INSTALLED IN 
5-FOOT SECTIONS. AS FILL PROGRESSES, COUPLINGS ARE USED TO 
INSTALL ADDITIONAL LENGTHS. CONTINUITY IS MAINTAINED BY 
READING THE TOP OF THE MEASUREMENT ROO, THEN IMMEDIATELY 
ADDING THE NEW. SECTION AND READING· THE TOP OF THE ADDEO ROD. 
BOTH READINGS ARE RECORDED. 

3. RECORD THE ELEVATION OF THE TOP OF THE HEASUREHENT ROO IN EACH 
HARKER AT THE RECOMMENDED Tl HE INTERVALS. EACH Tl HE, NOTE THE 
ELEVATION OF THE ADJACENT FILL SURFACE. 

4. READ THE HARKER TO THE NEAREST 0.01 FOOT, OR 0.005 FOOT IF 
POSSIBLE. NOTE THE FILL ELEVATION TO THE NEAREST 0.1 FOOT. 

Figure 2 
Settlement Marker 
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APPENDIX A 

FIELD EXPLORATION AND LOGS 

Due to the on-going operation of the golf course, no test pits were excavated in the flood plain. The soil 

conditions underlying the hillsides were explored by the excavation of 13 test pits on November 30 and 

December I, 2004. The approximated test pit locations are shown on Figure I - Site and Exploration 

Plan which is included at the end of this report. 

The test pits were excavated with an Hitachi 120-5 EX trackhoe. A representative from S&EE was present 

throughout the exploration to excavate the pits and log the subsurface soil conditions. Test pit logs are 

presented in this appendix. A chart showing the Unified Soil Classification System is included at the end of 

this appendix. 

All test pits were packfilled with the excavated soils, which were placed in 2- to 3-foot thick lifts and 

loosely compacted with the trackhoe bucket. Please note that if these test pits coincide with the future 

footing locations, the upper 4 feet of the backfill in the test pits should be removed and then backfilled with 

structural fill. 

4341]lt S&EE 
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Ill 
Ill 
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Soil Description 

Light brown silty fine sand with medium to coarse gravel 
(moist}(medium dense} 

TEST PIT TP-1 

Light brown and gray medium to coarse sand with few medium gravel and trace silt 
(moist}(medlum dense} 

ML Tan and gray silt with silty clay and layers of fine to medium sand 
(moist to wet}( soft to medium stiff}(sand layers are water-bearing} 

- torvan reading = 0.5 tsf 

f-LU-"+---' - torvan reading = 0.6 tsf 

15 '------~-----;___ __ _[__ ___ ; ______ : 
Test pit completed at a depth of 14 feet on 12-1-04. 
No groundwater encountered during excavation. 
No caving occured during excavation. 

Excavation Method; Hllachl EX120-5 Trackhoe-
Excavation Dale: December 1. 2004 

S&EE 
Job No. 434 

Figure A-1 

Tall Chief Country Club 
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TEST PIT TP-2 

~ Soil Description 

Brown topsoil 

Light brown sandy and silty medium to coarse gravel 
(damp)(medium dense) 

ML Light brown and gray sandy silt with few fine gravel 
(dry)(stlff) 

Gray fine to coarse sand with fine to medium gravel, some cobbles and trace silt 
(dry)( dense) 

Light gray and tan silty fine sand with fine to medium gravel and cobbles 
(dry)( dense) 

Test pit completed at a depth of 11 feet on 12-1-04. 
No groundwater encountered during excavation. 
No caving occured during excavation. 

Excavation Method: Hitachi EX120-5 Trackhoe 
Excavation Date: December 1, 2004 

Figure A-2 

S&EE Tall Chief Country Club 
Job No. 434 
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15 ; ____ .c •••• , ____ _ 

Soil Description 

~~ ~~ SM 
Dark brown topsoil 

Ill 
f-11'1\llrl t---1- seepage about 1/10 gpm at bottom of topsoil 

ML Light brown silt with lenses of fine sand 
(molst)(soft to medium stiff)(sand lenses are water-bearing) 

-seepage about 1/2 gpm 

- torvan reading= 0.75 tsf 

TEST PIT TP-3 

ML Gray silt with silty clay and lenses of fine sand 
(moist to wet)( soft to medium stiff)(sand layers are water-bearing) · 

- torvan reading = 0.6 tsf 

Test pit completed at a depth of 14 feet on 12-1-04. 
Seepage encountered during excavation. 
No caving occured during excavation. 

Excavation Method: Hitachi EX120-5 Trackhoe 
Excavation Date: December 1, 2004 

Figure A-3 

S&EE Tall Chief Country Club 
Job No. 434 
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TEST PIT TP-4 

Soil Description 

1111 SM Dark brown topsoil 
Ill 
Ill 
Ill 

ML Gray and brown mottled silt 
(damp )(stiff) 

' 

ML Light brown gravely and sandy silt 
(moist to wet)( soft to medium stiff) 

5 -seepage about 1/2 gpm at 4 to 5 feet 

Yellowish tan sandy silt with layers of silty clay ' 
ML 

(moist)(stiff) 

10 
ML Gray silt with lenses of fine sand 

(damp)(medium stiff to stiff)(sand lenses are water-bearing) 

15 _____ c _____ -----------

- torvan reading = 1.0 tsf 

Test p1t completed at a depth of 15 feet on 11-30-04. 
Seepage encountered during excavation. 
Some caving occured at 5 feet during excavallon. 

Excavation Method: Hitachi EX120-5 Trackhoe 
Excavation Date: November 30, 2004 

S&EE 
Job No. 434 

Figure A-4 

Tall Chief Country Club 
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TEST PIT TP-5 

Soil Description 

1::: SM 
Dark brown topsoil 

ML 
Mottled gray and tan silt 
(damp)(medium stiff) 

ML Grayish tan sandy silt with silty clay and lenses of fine sand 

5 

10 

15 '-----··--··· ---- ----- ----

(damp )(stiff) 

- torvan reading = 1.0 tsf 

. 

- torvan reading = 1.25 tsf 

Test pit completed at a depth of 13 feet on 11-30-04. 
No groundwater encountered during excavation. 
No caving occured during excavation . 

Excavation Method: Hitachi EX120-5 Trackhoe 
Excavation Date: November 30, 2004 

S&EE 
Job No. 434 

Figure A-5 

Tall Chief Country Club 
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15 : ..... L ..... : ...... : ..... J ....... : 

TEST PIT TP-6 

Soil Description 

Gray and tan mottled silty fine sand with some fine to medium gravel and occasional 
cobbles and trace silt (damp)(loose to medium dense) 

Light gray silty fine sand with fine to medium gravel and few cobbles trace silt 
(dry to damp)(dense) 

Dark gray medium to coarse sand with fine to medium gravel and few cobbles trace silt 
(moist)(dense) 

Test pit completed at a depth of 13 feet on 11-30-04. 
No groundwater encountered during excavation. 
No caving occured during excavation. 

Excavation Method: Hitachi EX120-5 Trackhoe 
Excavation Date: November 30, 2004 Figure A-6 

S&EE Tall Chief Country Club 
Job No. 434 



I 
' " 

1. 

5 

15 :_ _____ t _____ L_ __ _ 

.!!l 

.8 
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!;'5 Soil Description 

II I sM Dark brown topsoil 
Ill 

ML Yellowish gray silt with lenses of silty clay and fine sand 
(damp)(medlum stiff)( sand lenses are water-bearing} 

- torvan reading = 0.9 tsf 

Test pit completed at a depth of 14 feet on 11-30-04. 
No groundwater encountered during excavation. 
No caving occured during excavation. 

Excavation Method: Hitachi EX120-5 Trackhoe 
Excavation Date: November 30, 2004 

S&EE 
Job No. 434 

TEST PIT TP-7 

Figure A-7 

Tall Chief Country Club 
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Ill 
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: Ill 
Ill 
Ill 

5 Ill 
Ill 
Ill 
Ill 
Ill 
Ill 
Ill 
Ill 
Ill 
Ill 
Ill 
Ill 
Ill 
Ill 

10 Ill 
Ill 
Ill 

15 .: _____ _L ____ L ____ t _________ _ 

SM 

SM 

Sol/ Description 

Brown topsoil 

Gray silty fine sand wilh some fine to coarse gravel 
(damp)(dense) 

- light cementation and very dense below 10 feet 

Test ptt completed at a depth of 11 feet on 11-30-04. 
No groundwater encountered during excavation. 
No caving occured during excavation. 

Excavation Method: Hitachi EX120-5 Trackhoe 
Excavation Date: November 30, 2004 

S&EE 
Job No. 434 

TEST PIT TP-8 

Figure A-8 

Tall Chief Country Club 
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Excavation Method: 
Excavation Date: 

S&EE 
Job No. 434 

TEST PIT TP-9 

Soil Description 

Til SM Dark brown topsoil 
Ill ' 

MLI 
Light gray silt and silty clay 

CL (damp to moist)(medlum stiff) 

- torvan reading = 0.9 tsf 

Yellowish silty clay with sand lenses CL 
(damp to moist)(medium stiff)( sand lenses are water-bearing) 

ML 

- torvan reading = 0.5 tsf 

Gray sandy silt with trace gravel (damp)(stlff) 

Test pit completed at a depth of 14 feet on 11-30-04. 
No groundwater encountered during excavation. 
No caving occured during excavation. 

Hllachi EX120-5 Trackhoe 
November 30, 2004 

Figure A-9 

Tall Chief Country Club 
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15 L _____ L ____ L_ ___ _ 

Soil Description 

Ill SM 

Ill 
Dark brown topsoil 

Ill 
Ill 
Ill 

ML Light gray and yellow, mottled slit 
(damp to moist)(medlum stiff) 

MU Light gray to tannish gray sandy silt or silty fine sand 
sM (damp)(dense) 

- very dense below 9 feet 

._uJ-4-~ Test p1t completed at a depth of 10 feet on 11-30-04. 

____ , __ ._ .. • 

No groundwater encountered during excavation. 
No caving occured during excavation. 

( 

Excavation Method: Hitachi EX120-5 Trackhoe 
Excavation Date: November 30, 2004 

S&EE 
Job No. 434 

TEST PIT TP-10 

Figure A-10 

Tall Chief Country Club 



TEST PIT TP-11 

Soli DescripUon 

: 

t: Dark brown topsoil 

Light brown silty fine sand with medium to coarse gravel 

Ill (moist)(medium dense) 

Ill 
Ill 
Ill 
Ill • wet at 3 feet 

I ML Light gray slit and silty clay 
(damp)(very stiff) 

5 

-difficult digging below 7 feet 

Test pit completed at a depth of 8 feet on 12-1-04. 
No groundwater encountered during excavation. 
No caving occured during excavation. 

: : 
: 

10 

. 

: 

: : 

: 

: : 
' 15 

Excavallon Method: Hitachi EX120-5 Trackhoe 
Excavation Date: December 1, 2004 

Figure A-11 

S&EE 
Job No. 434 

Tall Chief Country Club 
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TEST PIT TP-12 

Soil Description 

Dark brown topsoil 

J Gray and brown silty fine to coarse sand with fine to medium gravel 
(moist to wet)(medium dense to dense) 

Ill 
Ill 
Ill 
Ill • wet below 3 feet 

Ill 
Ill 
Ill • dense below 4 feet 

5 

: Ill 
Ill 
Ill • lots of cobbles below 5 feet 

Ill 
Ill 
Ill 

: Ill 
Ill 
Ill 
Ill 
Ill 

I 
I ML 

Light gray sandy slit with some fine gravel 
(damp)(stiff) 

10 

: 

: Test pit completed at a depth of 13 feet on 12·1-04. 
No groundwater encountered during excavation. 
No caving occured during excavation. 

15 : 

Excavation Method: Hitachi EX120-5 Trackhoe 
Excavation Date: December 1, 2004 

Figure A-12 

S&EE Tall Chief Country Club 
Job No. 434 



TEST PIT TP-13 

Soil Description 

'lll SM 
Dark brown topsoil 

II II 
Gray and brown silty fine sand and sandy silt with trace gravel and cobbles 1::: SM 

Ill 
Ill 

'i 
Ill 
Ill 
Ill 
Ill 

5 

10 

15 : ______ t_ ____ L_ ____ t __________ : 

ML 

(damp)(medlum dense) 

Light brown and gray silt with trace gravel and cobbles 
(damp)(stiff to very stiff) 

- difficult digging below 7 feet 

Test pit completed at a depth of 8 feet on 12-1-04. 
No groundwater encountered during excavation. 
No caving occured during excavation. 

Excavallon Melhod: Hitachi EX120-5 Trackhoe 
Excavation Date: December 1, 2004 

S&EE 
JOO No. 434 

Figure A-13 

Tall Chief Country Club 
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UNIFIED SOIL CLASSIFICATION SYSTEM 

DESCRIPTION 

PEAT AND OTHER HIGHLY ORGANIC SOILS 

'¥, DEPTH OF GROUNDWATER DURING EXCAVATION 

S&EE 

MAJOR DIVISIONS 

SILTS & CLAYS 
LIQUID LIMIT lESS THAN 50 

SILTS & CLAYS 
LIQUID LIMIT GREATER THAN 50 

HIGHLY ORGANIC SOILS 

SOIL CLASSIFICATION CHART 
AND KEY TO TEST PIT LOG 


